ABSTRACT
Introduction
Diabetes mellitus includes a group of metabolic disorders that all are diagnosed by increased serum glucose concentration. Different types of the disease are due to various reasons caused by genetic factors, environmental factors and lifestyle [1] . 59 percent of all deaths in the world and 46 percent of the burden of illness are due to non-infectious diseases, and statistics demonstrate an increase in the prevalence of these diseases. The damage of these diseases and their costs for health systems has always been a serious and strong incentive to design and implement prevention programs at various levels [2] . Despite the advances of medical science, not only the spread of the disease is not reduced but also it is increasing every day [3] . Diabetes is an ice burg-like disease that afflicts around 30 million people around the world and its abundance in most adult societies is between 2 to 5 percent [4] . According to the World Health Organization classifi-cation, variety of diabetes includes type 1 or insulin dependent, type 2 or non-insulin dependent which is the most common type of diabetes, gestational diabetes and specific types of diabetes [5] . More than 90% of diabetic patients are suffering from type 2 diabetes [6] . Type 2 is a disease with severe difficulties and complications and problems both in terms of the cost of care and financial burden of disability [7] . Due to statistics and global increasing trend, the World Health Organization (WHO) has reported diabetes as a latent epidemic, and since 1993, called all countries in the world to cope with this epidemic. The prevalence of diabetes, especially type 2, has increased significantly in recent decades [1] . Recent studies in Iran reported prevalence of 5.5% and 7.7% of diabetes among adults [8] . Diabetes causes dangerous complications such as atherosclerosis, retinopathy, and nephropathy leading to renal failure, and peripheral neuropathy with the risk of complications of diabetic foot [9] . Progress of complications and the cost of treatment among diabetic patients are mainly due to inappropriate blood glucose control [10] . According to the studies, half of the type 2 diabetic patients are unaware of their disease and are diagnosed totally random. Almost in all health systems, a diabetic patient costs 2 to 4 times more than a non-diabetic person. Its direct costs takes 1.5-2.5% of the total health budget and its indirect costs (due to the cost of hospitalization, the occurrence and exacerbation of chronic complications) are manifold and its subtle costs are unpredictable. On the other hand, while preventing complications of diabetes, many costs and deaths can be reduced by proper care and implementing preventive measures regarding complications of the disease, such as proper control of blood glucose, proper nutrition and exercise among diabetic patients [5] .
As a developing country, Iran faces a massive and salient increase in the population of diabetic patients by approximate increase of 195% compared with the current prevalence [8] . In Iran, in 1996, after a comprehensive review, the national program to prevent and control the diabetes was designed to integrate into the health network system. The program was aimed to combat this global problem through primary, secondary and tertiary preventive measures [5] . In addition to drug use and diet observance, among the factors influencing blood glucose control, the role of other variables such as age, sex, economic status, educational level and family factors in controlling blood glucose cannot be ignored. Identification of these factors can be effective in designing necessary interventions to control blood glucose [11] . Among the factors influencing on the control of diabetes, there are patient related factors, such as the socio-economic class and the patient's lifestyle, and the duration of engagement and awareness and attitude toward diabetes and physician related factors such as knowledge, personality and counseling style and facilities of the health center are mentioned. The evidence suggests that controlling blood glucose can reduce the risk of debilitating and even lethal complications of diabetes [12] . One of the most important goals in treatment of diabetic patients is to achieve proper blood glucose control. An important indicator of blood glucose control is glycosylated hemoglobin (HbA 1c ), and in fact the best target for controlling and treating diabetes is to maintain the level of glycosylated hemoglobin in normal range. Unlike other indicators, this indicator is not affected by daily fluctuations of blood glucose [11] .
This research was conducted to investigate the effective factors of management to control of type 2 diabetic patients in rural areas of Ardabil province in order to provide results for the regional authorities to improve care indicators.
Method
This is a descriptive-analytic study that has been conducted to study type 2 diabetic patients' status of care and control in rural areas of Ardebil province. The samples of this study were diabetic patients from rural areas of Ardabil province which the number of them in these areas was 5,608. The sample size was determined 360 by sample estimation formula. In this research, the patients were divided into 10 clusters and clusters were assigned relative to all patients in each city, then, the clusters considered for each city were randomly allocated among the covered villages by simple random sampling and the required information was collected by interviewing and reviewing their files thorough a questionnaire and the results were analyzed by Chi-square and Friedman statistic tests using version 20 of the SPSS software.
Findings
The results of the Chi-square test indicated that there is no significant relationship between gender, age, educational level, occupation, income, hypertension, smoking, vegetable consumption, exercise, nutrition education, training the complications of the disease, and the level of care and control of diabetes, but there is a significant relationship between the marital status of the patients and the complications of diabetes and the level of care, but there is no significant relationship with the level of diabetes control. There is also a significant relationship between the patients' number of family members, body mass index and the family history of diabetes and the diabetes control level, but no significant relationship with the level of care, and finally, there is a significant relationship between the use of ordered drug and the level of diabetes care and control.
The results of Friedman statistical test revealed that there is a relationship between the care and control of diabetes mellitus and the patients' epidemiologic factors, and also the results of mean ranking showed that the highest mean scores of the patients' questionnaire included age, body mass index, marital status, complications of illness, smoking, drug discontinuation, incomes, and consumption of vegetables respectively which had the greatest impact on the control and care of the disease, and the mean of the nutrition education variable has the lowest score (Tables 1-4 ).
Discussion
In the study by Shiva Heidari et al., the mean glycated hemoglobin of the participants was 9.4 ± 0.9 and most units (57.4%) had no favorable blood glucose control. The results showed a significant relationship between blood glucose control and the marital status (p < 0.0001), economic status (p = 0.003), duration of diabetes (p = 0.03), home glucose test (p = 0.01), family structure (p = 0.01) and family support (p < 0.0001). According to the research, the results of Friedman statistical test showed that age, body mass index, marital status, complications of disease, smoking, drug discontinuation, income, and consumption of vegetables cause the greatest impact on the care and control of the disease, which indicates the consistency of some of these results and the results of the study by Heidari et al. [11] .
Gholamreza Sharifirad in a descriptive-analytic study showed that most subjects had one outcome, cardiac complications (22.2%), two outcomes, cardiovascular and ophthalmic complications (12.7%) and three outcomes, cardiac and ophthalmic complications, and feet wound (14%). The majority of subjects (50%) experienced one outcome of diabetes, while 33.6% had two outcomes and 16.4% had three or more. In the present study, there was at least one complication in most patients [13] . 
NS -not significant
The results of the study by Nader Esmaeilnasab et al., Showed that according to the results of the measurement of hemoglobin glycosylated, 26.8% of the patients had proper control (glycated hemoglobin less than 6) and 73.2% of moderate control (glycated hemoglobin 6 to 8) or weak (glycated hemoglobin above 8). There was no significant relationship between fasting blood glucose and gender, age, body mass index, duration of onset and duration of referral and insulin injection, but there was a significant relationship between fasting blood glucose and patients' education and occupation. However, in the results of the present study, in most patients, glycated hemoglobin levels were above 7, despite the ordered care by practical nurse and the physician and were classified as uncontrolled patients in accordance with the guidelines of the country. Also, contrary to the results of our study, Nader Esmaeilnasab et al., found a significant relationship between body mass index and control of disease [12] .
In 2013, Fosse-Edorh et al., in a cross-sectional study showed that type 2 diabetes in women was correlated with age, body mass index and occupation, but was not related to the level of education. In men, type 2 diabetes was not associated with the birth place. According to the present study, the majority of studied patients were female [14] . A study by Zeng Bin et al., in 2014, revealed that the most associated factors of self-management of diabetes included five groups: social characteristics, behavioral and psychological characteristics, social support, language barriers, and cultural characteristics. Also, according to the results, factors such as quality of life, glycated hemoglobin, and blood pressure and other cardiovascular risk factors were potentially associated with improving self-management of diabetes. According to the results of the research, there is a significant relationship between the use of the ordered drug by patient and the level of diabetes care and control, which suggests patients' self-management in this regard [15] .
The study by Kumar and Sandhya, in 2018, about blood glucose control, lipid profile and blood pressure among type 2 diabetic patients in northern Kerala, India, showed that the high average of blood glucose levels, resulted in a predictable increase of vascular disease, which In turn, affects the quality of health and efficiency. Generally, this study suggests that individual and community economic growth for therapeutic interventions to improve glycemic control can reduce the risk of cardiovascular and fungal diseases. The study showed that there is a need for more drugs, better strategies and more emphasis on glycemic control, to increase the level of control on diabetes which was undesirable in Kerala [16] .
The study by Sanjoy K Paul et al., in 2018, found that among type 2 diabetic patients with normal weight, the white European population had a significantly higher incidence of cardiovascular disease than South Asian populations. Overweight and obese diabetic patients from South Asia and the Caribbean region had the same prevalence of cardiovascular disease, while the white European population that was obese had a significant higher prevalence of cardiovascular disease. Among patients of South Asia and South Africa who were obese, the risk of major cardiovascular events was significantly higher among overweight people compared to European white peers during a mean period of 7 years follow up. However, there were similar levels of risk for the white population of Europe and South Asia in normal weight. The risk of developing chronic kidney disease among European and South Asian population with a BMI ≥ 25 was high and the same, while among the African-Caribbean population only overweight patients were at high risk of chronic kidney disease [17] .
Conclusion
The mentioned studies, as well as other researches, indicate that factors such as age, body mass index, marital status, economic status, and complications of the disease affects the control of the disease. The results of the distribution of variables by Kolmogorov Smirnov test showed that the distribution of variables was not normal (p = 0.05) and also, in order to determine the reliability of the questionnaire, Cronbach's alpha of SPSS software was used, and the alpha value showed that the reliability of the questionnaire was decent (a = 0.7). Investigating the results of the chi-square test of the patients' questionnaire showed that there is no significant relationship between the gender, age, education, occupation, income, hypertension, smoking, vegetable consumption, exercise, nutrition education, drug use training, and the level of care and control of diabetes, but there is a significant relationship between the patients' marital status and the complications of diabetes, and the level of care, despite any significant relationship with the level of diabetes control. Also, there is a significant relationship between the number of family members and the body mass index and the diabetes control, but, there is no significant relationship with a level of care and finally, there is a significant relationship between the use of the ordered drug by the patient and the level of diabetes care and control. The results of Friedman statistical test showed that there is relationship between the care and control of diabetes and patients' epidemiologic factors, and also the results of mean ranking, revealed that the highest mean scores in the patients' questionnaire were age, body mass index, marital status, smoking, The amount of income and consumption of vegetables respectively, which has caused the greatest impact on the control and care of the disease and the mean of the nutrition education variable is the lowest score.
